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Abstract
This paper analyses the influence of country-level education mismatch on the individual-level relationship between education and the probability of being unemployed or staying in alternative labour statuses, for young people aged 15-34 in 2006, 2008 and 2010 , living in 21 EU countries. We assume that young people may fall in five labour market statuses: 1) Employee; 2) Self-employed; 3) Unemployed; 4) In Education; 5) Inactive, and perform a multinomial logit model to study the effects of years of education on relative probability of being in labour statuses 2, 3, 4, or 5, compared to the base category (Employee). Afterwards, we interact the individual-level years of education with a country-level indicator of education mismatch in order to identify the heterogeneous effects of the aggregate mismatch among people with different educational attainments. Results show that more years of education: i) reduce the relative probability of being unemployed; ii) have a cumulative effect by extending the period of education; iii) slightly raise the relative probability to be self-employed. As regards country-level education mismatch, we found that only after 2008 it produces an additional effect on better educated young people by further reducing their relative unemployment risk when it is compared to that of low educated youngsters. This outcome tells us that improving access to university degrees remains the main road to tackle youth unemployment caused by education mismatch, even after the outburst of the current financial and economic crisis.
Introduction
The labour market mismatch hypothesis is recently regaining ground as a possible explanation, at the macro level, of the severe youth unemployment which is plaguing Europe (OECD, 2014; European Commission, 2013; ILO, 2013; ECB, 2012) . Indeed, the dramatic structural changes caused by the Great Recession, have contributed to the creation of the multiple forms of skill mismatch in the European labour markets. The process of labour reallocation -from declining to emerging sectors -is not free from frictions and may be a cause of long-lasting unemployment, especially among the youth. However, it is not clear yet if this aggregate mismatch negatively affects all young people in the same way or, instead, heterogeneous and counterbalancing effects emerge as a result of the different education profiles of individuals. There is, in fact, theoretical and empirical evidence reporting a positive effect of human capital accumulation (i.e., increasing years of education) 1 in reducing unemployment or inactivity risk, albeit this literature is not largely developed (Spence, 1973; Mincer, 1991; Trostel and Walker, 2006) . Consequently, if the aggregate skill mismatch means a lack of higher educated young people on the supply side of the labour market, the higher the mismatch, the more favored the scanty better educated youngsters should be. On the other hand, job polarization theories (Acemoglu and Autor, 2012) question a positive monotonic relationship between formal education and the probability of being employed, hence the effects of aggregate education mismatch on the relationship between human capital accumulation and youth labour status remains a testable empirical question.
Starting from the considerations above, this paper aims to bridge the gap between the macroand micro-level literature on education mismatch, human capital (years of education) and individual labour status of people aged 15-34 in the European Union (EU). More precisely, after investigating whether formal education mattered to avoid youth unemployment /inactivity or to favoring other labour statuses across EU countries over the period 2006-2010, we analyse if the relationship education-labour status is affected by different intensities of the country-level education mismatch and if the current crisis played some role on it, directly or indirectly (i.e., through the aggregate education mismatch). We take into account the multilevel character of the data and the possible cross-level effects (interactions at the country-individual level). In order to do so, we implement the methodology described by Bryan and Jenkins (2013) . For dealing with endogeneity between education and labour statuses we apply the two-stage residual inclusion approach (2SRI), suggested by Terza et al. (2010) and Bollen et al. (1995) . The policy implications of the study are of interest because understanding whether the crisis changed or not the urgency of improving access to tertiary education in order to reduce structural and long-term unemployment remains a crucial question. The paper is structured as follows. In the next section, a thorough discussion of theoretical and empirical background supporting the hypotheses that drive the empirical analysis is reported. Section 3 presents the econometric strategy, whereas section 4 shows data sources and variables that we use in the estimations. After a brief summary of statistics (section 5), a detailed discussion of the econometric results is given in section 6. The last section is dedicated to the final remarks.
Background and Hypotheses
An immense literature addresses a beneficial impact of human capital, and in particular of education, on labour market outcomes as well as a variety of problems caused by a mismatch between acquired and demanded skills at micro and macro-levels.
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At the micro-level, the majority of studies combine the analysis of mismatch-caused problems with that of private returns to schooling by challenging the human capital theory of Becker (1964) and Mincer (1974) , albeit results on the effects of education on wages and productivity are still far from providing coherent conclusions and a clear-cut picture (Desjardins and Rubenson, 2011; Quintini, 2011; Mac Guinness, 2006) . On the contrary, rather few studies have investigated the impact of individual education on the unemployment and inactivity incidence in the working age population; 3 despite this, a clearer beneficial role of education in reducing the unemployment risk is established (Spence, 1973; Nickell, 1979; Mincer, 1991; Blöndal et al., 2002) . Highly educated job seekers signalise to employers -through education level achievedtheir potentially greater productivity, and thus have more chances to be hired (Spence, 1973) . When hired, college graduates demonstrate better ability to acquire firm-specific knowledge during on-the-job training, than less educated workers; for this reason the former experience less job turnover and unemployment (Mincer, 1991) . Trostel and Walker (2006) conclude on a set of both developed and emerging countries that in the first part of the life-cycle individual decision to invest in own's human capital improves both intensive and extensive margins of employment, namely it increases the hours worked and reduces the probability of being unemployed, respectively. In particular, the study: i) clearly shows that the choice to invest in human capital is endogenous to the labour market status (employee, unemployed, etc.) in the first part of the life; ii) demonstrates that the impact of education on inactivity is significant. Trostel and Walker's article fits the strand of the literature on youth unemployment that investigates the chances of being in different labour market statuses, both within and between EU countries. In these studies a beneficial impact of secondary and tertiary educational attainment is established also for a broader set of labour market statuses including self-employment (Millàn et al., 2012) , and decisions to continue education (Styczynska, 2013) . Alongside individual education, household structure (marital status, presence of children), civic engagement and social activities (association memberships, meeting friends) help to reduce the unemployment and inactivity risk (Millàn et al., 2012; Dietrich, 2012; Pfeiffer and Seiberlich, 2010) .
Recent studies also take into account macro-level factors to explain individual labour status, citing among others labour market institutions, unemployment rate and international trade (see De Lange et al., 2014) . The higher expected -after completing a university degree -lifetime-earnings and a higher unemployment rate at the regional level, support a decision to continue studies and co-reside with parents over the alternative to work and live alone after having completed high school among Italians aged 18-32 (Giannelli and Monfardini, 2003) . In Poland, education also reduces the unemployment risk. However, unlike in Italy, higher regional unemployment rates do not support the further education decision (Pastore, 2012) .
Matching problems in the labour markets at the macro level are among the causes of the structural unemployment in both the European Union and the United States since the recent crisis outbreak (Pissarides, 2000 (Pissarides, , 2013 ECB, 2012; ILO, 2013; European Commission, 2013; OECD, 2014) . The crisis has aggravated the education mismatch between labour demand and supply, especially in the EU countries. These imbalances in the educational composition of the labour supply and demand sides are among the causes of appearance of frictions in the process of labour reallocation among sectors. Currently, the labour supply side is characterized by an excess of low educated people and a shortage of those highly educated (European Commission, 2013) . One may deduce that people with higher educational attainment should be favored by education mismatch. Marsden et al. (2002) provided indirect evidence on this point by showing the positive effect of tertiary education on the reduction of education mismatch. It means that a higher education mismatch relates to a higher labour demand for educated workers. However, this does not automatically mean that there is a simple monotonic relationship between education and employability, and thus the higher education level lowering the risk of being unemployed. Indeed, a discussion on job polarization is gaining momentum. Concentration of employees in either high paying cognitive occupations or in lower paying manual-service jobs has been observed in both US and EU-countries (Autor et al., 2003; Goos and Manning, 2007; Dustmann et al., 2009; Acemoglu and Autor, 2012) . Unlike in 1995-2008, the latest crises has caused extensive changes in the European job structure (Eurofound, 2013) . An accelerated taskbiased technological change together with a profound institutional transformation of the labour markets have lead to contraction of the mid-pay routine job segment both in manufacturing and in service sectors.
We link together the above-mentioned considerations and investigate whether country-level education mismatch could modify the relationship between educational attainment and the probability of being in different labour status for people aged 15-34 across EU countries over 2006-2010. The aggregated measure of mismatch allows us to study its overall impact not only on employees but on other possible individual labour statuses in which young people could be, especially unemployment and inactivity. In other terms, we want to test the following hypotheses.
H1: the higher the length of individual education, the lower the risk of being unemployed or inactive and the higher the probability of being employee or self-employed. This hypothesis stems directly from predominant evidence on a positive effect of education on employment, even though the job polarization theories are currently challenging this view; H2: the higher the country-level education mismatch, the stronger the positive effect of education length on reducing unemployment and inactivity risk, at the individual level. As discussed above, the overall effects of education mismatch on unemployment could be different from the specific effects calculated along individual profiles. For example, education mismatch means that highly educated young people are on higher demand than less educated ones, thus the former should be in advantageous position in countries with higher education mismatch; H3: the higher the country level education mismatch at the moment of the crisis, the stronger the positive effect of education in reducing unemployment risk or inactivity choice at the individual level. The crisis, by increasing education mismatch, should have supported more highly educated youngsters, even though different results could emerge along the different years of education accumulated.
Method
Based on the conceptual framework discussed above, we assume that young people may fall in five mutually exclusive unordered labour market statuses: 1) Employee; 2) Self-employed; 3) Unemployed; 4) In Education; 5) Inactive. As indicated in the literature previously discussed, the multinomial logit model (MNL) is the econometric specification that best fits in studying determinants of multiple categorical outcomes:
where J = 1..., 5, b is the base category (1 Employee), m and j are respectively the specific outcome (labour status) to be examined and the generic outcome, X is the matrix of regressors.
According to Luce (1959) and Trivedi (2005, 2009 ), a restriction is needed to ensure the model identification, namely the sum of probabilities of alternatives has to equal 1. For the MNL the comparison is to a base category which is the alternative normalized to have coefficients equal to zero, β b|b = 0. In our case, this leads to estimation of four binary logit models for choice between a labour market status m and the base status (1 Employee).
A positive value of the estimated parameter β m|b , means that the higher the value of the regressor, the higher the likelihood of being in an alternative labour status m with respect to the probability of being employed. Therefore, the coefficient indicates a change in the relative probability for an outcome and not for the outcome itself.
In order to ensure that the relative probabilities of the alternatives are not correlated among themselves (for example, for statuses Inactivity and Unemployed), we test the validity of the irrelevant alternatives assumption (IIA). This is done with the help of the Small-Hsiao test, which does not reject the hypothesis for any set of outcomes (see table A.1 in the appendix). This means that the alternative-specific errors are uncorrelated and that the odds-ratios for pairs of alternatives are invariant with respect to the expansion (and contraction) of the alternatives set.
Our baseline specification aims to test the validity of hypothesis 1 (H1). Therefore, by taking the log odds version of equation (1), we estimate the following equation (2) on a pooled sample of data taking into account country-level fixed effects and time dummies:
where m are the four outcomes alternative to the base category b (Employee).
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EduYrs is the main variable of interest at the individual level (years of education); P, F and S are matrices including other personal, family and socio-political characteristics of young people, 5 δ t,m|b are time dummies (t = 2006, 2008, 2010) , η c,m|b are country fixed effects and c = 1..., 21.
Afterwards, we augment equation (2) with the interaction term of the aggregated country-level education mismatch (EMI) and years of education completed by individuals in order to test the second hypothesis, i.e. the impact of the EMI on the relationship between the individual-level education and relative probabilities of choice of the outcomes:
We include EMI in the interaction term only, but not as alone standing term. In our specification, country dummies are intended to capture all other possible country-specific variables, such as business cycle and institutions.
6 However, as we will see below, the main effect of EMI will be thoroughly studied and it will play a central role in the econometric strategy.
Eventually, as explained in the previous section, we also pay attention to the impact of crisis on the picture described above, by adding the following interactions:
where now X is a matrix including all personal, family and socio-political characteristics reported in the previous terms P, F and S.
Two main problems undermine these specifications, the endogeneity of education with respect to labour status (Riddell and Song, 2011; Trostel and Walker, 2006) and the multilevel nature of the data that we use for the econometric analysis (Bryan and Jenkins, 2013) .
As regards endogeneity, we follow several authors (Ivlevs and King, 2012; Wooldridge, 2010; Terza et al., 2010; Bollen et al., 1995) and prefer a 2-stage residual inclusion regression (2RSI) in place of the conventional 2-stage predictor substitution approach, given that all simulation studies conducted by the authors above confirm the superiority of 2RSI in the non-linear models. The 2RSI method consists in setting up an OLS regression in the first stage in which, similarly to the conventional 2-stage predictor substitution approach, we regress our continuos endogenous variable years of education on instrumental variables. Working Paper No. 347 where IV is a matrix containing a set of excluded instruments that we thoroughly discuss in the next section, P , F and S are the same matrices of equation (2), containing all the individual level control variables (included instruments), δ t and η c are time and country dummies respectively.
EduY rs
In the second-stage regression, however, the endogenous variables are not replaced. Instead, the first-stage residuals are included as additional regressors in second-stage estimation, besides the actual value of EduY rs (Terza et al., 2010) .
where 1-stage Resid are the included residuals stemming from the first stage.
According to Bollen et al. (1995) and Ivlevs and King (2012) , we test the relevance of instruments in the first stage by means of an F-test, discuss the endogeneity/exogeneity of EduY rs by simply reporting the Wald test for the coefficients of 1-stage Resid and take into account the exclusion restrictions by comparing the log-likelihood between the reduced form and the structural equation in the second stage MNL model. As regards the exclusion restrictions, in the reduced form we replace EduY rs with the set of instruments IV , whereas in the structural equation we only include the predicted value for EduY rs and omit instruments. If the instruments only indirectly influence the labour status, through their effects on EduY rs, the log-likelihood of the reduced and structural equations should be similar (Bollen et al., 1995) . Hence, we conduct this test on the identifying assumptions to prove the exogeneity of instruments. Moreover, we find EduY rs as being endogenous; consequently we include the residuals in specifications (2), (3) and (4). Bryan and Jenkins (2013) highlighted problems arising with multi-country datasets in which there are observations at the individual level nested within a higher level (countries). On the one hand, this multi-level structure provides useful information about country effects as well as individual effects, and also about interactions between them (cross-level effects); on the other hand, the drawback due to the small number of groups (countries) is not alleviated by the large size of the sample at the individual level (thousands of observations). This means that the desirable properties of regression model parameter estimates for individual-country level interactions, such as consistency and efficiency, are questionable when the number of countries is below 30. For this reason we follow Bryan and Jenkins (2013) in performing a two-step approach that is useful to disclose the statistical significance of the variable of interest at country-level. In other terms, we consider the baseline specification in our analysis with correction for endogeneity (equation (6)) as the first step. The only difference is that we estimate separately three regressions of equation (6) for each year (2006, 2008, 2010) . Afterwards, we take the country-intercepts from these three regressions and express them as a linear function of EMI at country level. In the second step estimation we therefore regress coefficients of country inter-Education mismatch, human capital and labour status of young people cepts on the country-level variable EMI, using OLS. We repeat this regression for each outcome m (Unemployed, Self-employed, Education, Inactive) stemming from the first step.
where c = 1, ...21 countries and t = 2006, 2008, 2010 years; 7η c,t are the estimated parameters for the country intercept c and year t, describing the relative probability to be in labour status m; EMI is the same proxy for the education mismatch used in equations (4) and (5); Lab.M arketLiberal c,t and GDP _Shock c,t are two country-level control variables that take into account labour market institutions and business cycles, respectively. This supplementary approach offers two advantages to our econometric analysis: (i) we have a preliminary assessment concerning the reliability of EMI as country-level effect, namely a significant coefficient for EMI means that its main effect on the average relative probability of being in a labour status is binding; (ii) it provides useful information on the sign (direction) of the main effect of EMI in order to clarify the interpretation of cross-level effects (interaction terms) in the main specifications (equations (4) and (5)). Concerning this last point, independently from the statistical significance of the EMI coefficients that we obtain in regressions (7), we again follow a Bryan and Jenkin's suggestion and perform a graphical analysis by plottinĝ η c,t on EMI for each labour status.
Data sources and variables
We drew all the individual level variables from the European Social Survey (ESS).
8 The cumulative data files integrate cross-section information collected in 2006, 2008, and 2010 , respectively. Unfortunately, the first edition of the 6th round (2012) excludes a large number of countries we wanted to take into account in this study, so we limited our investigation to the period 2006-2010. In any case, also for this period there are data missing for some countries, thus we considered only 21 European Union members and excluded Italy, Austria, Malta, Luxembourg, Latvia, Lithuania, Romania.
The key variable of interest represents a self-reported labour status at the moment of the interview for young individuals aged 15-34. More precisely, the status of Employee is our base outcome and includes all young employees (contract with limited and unlimited duration). Self-employment is the second status and includes self-employed and persons working for their own family business. Unemployed actively looking for a job is the third status (Unemployed), whereas youngsters still in education is the fourth one (Education). Eventually, Inactive is a residual category that includes unemployed young people who are not actively looking for a job and are not in education, and young people who are inactive for different reasons (permanently sick or disabled, community or military service, housework, looking after children, other).
As regards the key explanatory variable at the individual level, we took the full time completed years of education that includes compulsory schooling. In addition, according to the literature mentioned above, we considered as controls a set of variables describing personal characteristics (age and gender), family characteristics (number of family members, presence of children, labour/capital income as main source of the household income), political rights (citizenship), social relationships (frequency of meetings with friends or colleagues, taking part of events with other people, membership in trade unions).
Additionally, we also drew four binary variables from ESS to instrument the years of education at the first stage of the 2SRI approach. These variables are the father's tertiary education level and three proxy variables for altruism, equalitarianism and environmentalism from the section of ESS database dedicated to the human scale values 9 . We assume that these four binary variables are correlated to the years of education while not having an impact on probability of being in any of the five labour statuses considered. The parents' educational attainment is largely used in literature as an instrument for education (Ivlevs and King, 2012; Parker and Van Praag, 2006; Trostel et al., 2002) even though its exogeneity with respect to income or labour status has been questioned (Card, 1999) . We only use the father's education due to the excessive number of missing data for the mother's education. As regards human scale values, there is a growing consensus in defining basic values as cognitive representations of desirable goals that serve as guiding principles in the life of a person. We defined as altruism, equalitarianism and environmentalism orientations that Piurko et al. (2011) grouped in the broader categories of benevolence and universalism, namely self-transcendence values located at the opposite of self-enhancement values (power, achievement) that encourage and legitimize the pursuit of self-interest. Therefore, it is plausible to guess that the presence/absence of these values could be correlated with increasing years of education to support mental openness and the desire to understand the world; instead, they should have nothing to do with the behavior in pursuance of self-interest, that could be correlated with the probability of being employed, unemployed, inactive or self-employed.
As far as EMI is concerned, we followed the approaches of ILO (2013); European Commission (2013) and ECB (2012), and constructed the country-level educational mismatch as a dissimilarity index. In particular, the index compares the differences in the educational attainment (coded as three levels of education completed) between two groups, of employed and unemployed (or labour force). Indeed, the index is estimated on two proxies of the labour supply, namely on the pools of unemployed (EMI-un) and of labour force (EMI-lf ):
where i is an indicator for the level of education coherent with the International Classification of Education 2011 (ISCED, 2012);
is the proportion of the employed with education level i;
the proportion of the unemployed and labour force respectively, with education level i.
According to ILO (2013) , if the unemployment rate in EMI-un is the same among the primary, secondary and tertiary education level graduates, the index equals to zero; no dissimilarity between groups is observed. The index equals unity in the case of complete dissimilarity among groups; that is, for example, when all primary and tertiary education graduates are employed, while those with secondary education are unemployed. The index can also be interpreted as the percentage of unemployed individuals that should be reallocated across skill levels to balance labour supply and demand. EMI-lf, instead, does not range from zero to one, albeit also in this case the score of the indicator is low if the skill composition of the employed reflects the labour force's skill composition, while the value is high if the education groups that are highly represented in the labour force are not in terms of employment (European Commission, 2013) . Our calculations, presented in the following section, show that the ranking of countries differs for these two definitions of EMI, therefore, both indices are used later in order to test the robustness of our results. Data on shares of employed, unemployed and labour force come from the Eurostat database (country-level labour force survey). 11 10 1) Primary or less and lower secondary education (levels 1-2); 2) Upper secondary and post-secondary non tertiary education (levels 3 and 4); 3) from short-cycle tertiary education on, i.e. bachelor, master (levels 5-8) 11 It must be noticed that due to data availability, the cohort upon which these EMIs are built (persons 15-39 years old) is slightly different from the one we use at the micro-level (persons 15-34 years old). In addition, we suppose one year delay in the effect of aggregate mismatch on individual outcomes, therefore EMIs referring to 2006, 2008 and 2010 Lastly, as regards the country-level variables that we inserted as control in equation (7), GDP− Shock was calculated from Eurostat data and it is the difference between the annual variation of GDP (e.g. 2005 GDP (e.g. -2004 for the first year) and the 5-years annual average of GDP (chainlinked volumes, reference year 2005); 12 the proxy for labour market liberalization is a composed indicator that comes from the Fraser Institute database and combines six different components of country-level labour market institutions: i) hiring regulation and minimum wage; ii) hiring and firing regulations; iii) centralized collective bargaining; iv) hours regulation; v) mandated cost of worker dismissal; vi) military conscription. Table 1 reports descriptive statistics for the whole sample that refers to the 3 rounds under scrutiny (2006, 2008 and 2010) . The overall number of observations varies on average from about 9,000 in 2006 to more than 10,000 in 2008 and 2010. The first five rows of the Table describe the five labour statuses of interest, whereas the remaining ones are the explanatory variables at the individual and country level. As expected, over the 5 years that include the outburst of the recent crisis, the employment rate remarkably decreased from 48.6 to 43.53%, whereas the percentage of unemployed on total population (15-34) increased from 5.27 to 7.64%.
Descriptive statistics
13 At the same time, the percentage of young people in education increased from 29.20 to 32.92% and the share of inactivity slightly decreased from 12.08 to 11.42%. Both average age and average years of education remained stable at around 24.7 years old and 13.30 years, respectively. According to ISCED (2012) , the latter number corresponds approximately to the end of upper secondary education. Indeed, about half of all the young people in the sample have a secondary level of educational attainment, one third shows only the primary education level, whereas the share of highly educated people varies between 16.26 and 18.20%. Both the nature of household income and the number of family members are important determinants of inactivity and other labour statuses; table 1 shows that the majority of youngsters in the sample live in households in which labour income is the main source of wealth and the average number of family members is slightly above 3. However, the share of young people with children is not negligible, even though it decreased from 26.70 to 24.33%.
Eventually, in line with the previous literature, we observe an overall increase in the two indices of the educational mismatch between 2006 and 2010, for both average and standard deviation. In particular, according to the ILO (2013) interpretation of the EMI-un, in 2010 about 20% of youth unemployment needed to be reallocated according to the educational attainment composition of employment, to reduce the mismatch to zero. Figures 1 and 2 chart more detailed levels and variations of EMI-un and EMI-lf across countries. For the majority of them we observe a similar ranking between the two indexes (see the country localization in the quadrants). Sweden, Finland, France, Belgium and Estonia maintained a very high education mismatch, whereas for Greece, Portugal, Cyprus, Czech Republic, Slovenia and Denmark the two EMIs remained at the bottom of the ranking.
14 As regards the changes over time, the bulk of countries experienced an increase in EMI, especially Spain, Ireland, Portugal and Estonia. According to the theory discussed above, this fact adds to the output drop of the current crisis in explaining the rise in the ratio of unemployed to population for young people (see figure B.1 in the appendix). However, both levels and variations of education mismatch could have had 13 It is worth noting that this is not an unemployment rate that normally corresponds to the ratio of unemployment to the labour force but an unemployment to population ratio. However, the share of unemployment on population aged 15-34 that we show in Table 1 is not much different from that coming from Eurostat aggregate labour force survey data referring to the same countries: 7.74% in 2006, 6.79% in 2008 and 9.43% in 2010. 14 The main differences between the two indexes concern the Netherlands, Germany and Poland. Especially the latter two countries show a slight increase in the mismatch according to the unemployment based EMI-un (see also ILO, 2013, p.93 ) and a reduction in the labour force version represented by EMI-lf. These differences support the choice to use both of them. a different impact on individual labour statuses if youngsters decided to invest in education. Indeed, in all countries under scrutiny education mismatch means that besides an excess of low educated people there is an important deficit of highly educated people on the labour supply side, as the graphical representation of EMI-un and EMI-lf for 2010 clearly discloses (see figures B.2 and B.3 in the appendix) . Therefore, the higher the education mismatch, the lower the risk of unemployment or inactivity should be for people with better education.
14 Weighted statistics according to the ESS sample weights. All variables are percentages, with the exception of Age, Family Members, Years of Education and Labour Market Liberal. The table 2 shows the coefficients for the MNL model of the baseline specification (equation (2)), estimated on the pooled sample with time and country dummies (27,887 observations). These results partially support the hypothesis 1, namely an extra year of education reduces the probability of being unemployed or inactive, compared to the probability of being employed. Apparently, the number of years of education has no effect on the relative probability of being self-employed, while it has a remarkable impact on the probability of staying in education. The latter is likely to signalise a persistence in the choice of education for the cohort aged 15-34. Almost all other control variable coefficients are significant with the expected sign, according to the literature on youth unemployment (Dietrich, 2012) . In particular, until a certain threshold, an additional year of age reduces the relative likelihood of being unemployed, inactive or in education. The risk of being unemployed or inactive is lower for men compared to that of women. When capital income is the main source of the household s wealth, we observe higher relative probability of being self-employed, in education or inactive, whereas the opposite holds for cases where the labour income is the main source. Eventually, we also find that a relative probability of being unemployed or staying in education is remarkably higher for two years after the beginning of the crisis, in 2010. However, the coefficient of our main interest, related to the years of education, may be subject to a bias due to endogeneity (Trostel and Walker, 2006) . As discussed in section 3, we implemented the 2SRI method to tackle this problem and present the respective estimation results in table 3.
First of all, the instruments (father's tertiary education, equalitarianism, altruism and environmentalism) were proved to be relevant and positively correlated to years of education, as the F-statistic value reported at the bottom of table 3 suggests. 15 The test for validity of exclusion restrictions signals that the instruments are also exogenous with respect to the outcomes in the second stage. 16 In addition, the significant coefficients for 1-stage Residuals indicate that the variable years of education is endogenous (Terza et al., 2010; Bollen et al., 1995) . As we can see, controlling for endogeneity makes the impact of education in reducing the probability of unemployment stronger. Differently from results of table 2, now a significant and positive effect of education on self-employment emerges and the impact of education on the relative probability of being inactive is slightly positive and significant. This last result apparently contradicts hypothesis 1 and needs some additional discussion. Indeed, by inserting the 1-stage Residuals it is possible of us to take into account omitted variables such as innate ability, qualitative aspects of education and tasks, as job polarisation theories predict. These aspects might play a role in discouraging youngsters who made the wrong choice in the education field, from entering the labour market. Instead, if higher educated young people decide to seek a job, it may suggest a previous choice of a 'right education', hence the risk of being unemployed is inversely related to the years of education. 
Education mismatch, human capital and labour status of young people
The coefficients reported in table 3 only tell us about relative probabilities, whereas they say nothing in terms of real magnitude and sign of the effects of years of education (Long and Freese, 2006; Cameron and Trivedi, 2009) . For this reason, we calculated the marginal effects of the latter 17 and considered individuals in the sample at two different levels of accumulated education: 8 years of education, that approximately corresponds to the end of primary (lower secondary) education and the beginning of upper secondary education; 13 years of education, that is the end of upper secondary and the beginning of tertiary education (ISCED, 2012) . As regards the other independent variables, we took age at 26 and the sample mean for all other regressors. At this stage of life, if we take into account years of education=8 we are studying the effect of an additional year of education for people aged 26 who completed at least primary education; whereas if we consider years of education=13 we are evaluating people aged 26 with more years of education than those with upper secondary educational attainment. Marginal effects, depicted in the figure 3, suggest that an additional year of education for those with secondary education (years of education=8), reduces the probability of being unemployed by -0.025 (2.5 percentage points). This value largely offsets the positive effects on probabilities of being in alternative statuses and indicates that employment (the base category), as complement of unemployment, is the most probable outcome. In the case of years of education=13, an extra year of education reduces the probability of being unemployed by -0.016 and increases the probability of being in education by 0.021. However, the size of the effects on inactivity and self-employment is negligible and leads us to conjecture that human capital accumulation is especially important to reduce the risk of unemployment and to reinforce the choice to extend the period of education for higher educated people. Now, when we have established a beneficial impact of human capital, in the form of formal education, on youth employability, the question remains whether this strategy is successful for young people in countries heavily affected by educational mismatch (hypothesis 2). In addition, we want to investigate if the beginning of the current crisis introduced any changes in this relationship, given that in almost all countries there was a remarkable surge in the education mismatch (hypothesis 3). As Bryan and Jenkins (2013) suggest, we start with presenting the main effects of education mismatch at country level. Tables 4 and 5 report the results of OLS estimates in which we regressed the country intercepts of the MNL model in table 3 on EMI-un and EMI-lf, respectively.
18 According to the macro-level theoretical and empirical evidence we mentioned in section 2, EMIs positively and significantly affect the average probability of being unemployed at the country level. This holds especially for EMI-un, where a one point increase in the mismatch index boosts the average relative probability of being unemployed by 0.015 both with and without macro-level control variables (GDPshock and labour market institutions). This result is less robust for EMI-lf, where the coefficient is not statistically different from zero if control variables are included (table 5). As regard other labour statuses, education mismatch exerts a significant and positive impact only on the average relative probability of staying in education, whereas no significant influence has been found on self-employment and inactivity. Liu (2012) provides support for the positive relationship between country level mismatch and probability of extending education by pointing out that very often people, experiencing job search difficulties due to education mismatch, decide to acquire new skills trough vocational training or more formal education. A graphical analysis in the appendix (see figure B.4 Further in this section, we concentrate on the discussion of the combined effects of macro-and micro-level variables for which we obtained significant results. This means that we concentrate on the interpretation of the interactions with EMI-un, whereas the respective results for EMI-lf are presented in the appendix.
Despite that both the country-level effects of education mismatch (table 4) and the individual effects of years of education (table 3) are significant, their cross level effect, that table 6 exhibits, is not. This holds for all alternative labour statuses. Especially for unemployment, the interaction term EMI-un*Years of Education, shows the right expected negative sign but it is not significantly different from zero. It means that higher levels of individual human capital help to lower the risk of unemployment, regardless of the level of education mismatch in a country. Therefore hypothesis 2 is not confirmed after the empirical test.
Before considering hypothesis 3, we cannot neglect that the crisis, started in 2008, could have had an influence on the relationships between education and alternative labour statuses (especially unemployment), independently of country-level education mismatch. The results for this test are reported in table 7, where the coefficient of the variable capturing the point under scrutiny (i.e., the interaction term Years of Education*Year-2010) is not significant. This result is somehow coherent with recent empirical evidence (OECD, 2014; ILO, 2013) in which better-educated young people continue to be favored with respect to their low-educated peers,regardless of the crisis. Conversely, as stated in hypothesis 3, the crisis could have affected the relationships above trough the education mismatch. Indeed, if we combine these three terms in the interaction EMI-un*Years of Education*Year-2010, significant coefficients emerge for unemployment, education and inactivity (see table 8). 19 More precisely, an extra year of education in countries that experienced a remarkable increase in mismatch after the beginning of the crisis has an additional effect (-0.150) in reducing the relative probability of 19 We also obtain very similar results with EMI-lf, see being unemployed. Therefore, as stated in hypothesis 3, it seems that the crisis, by aggravating education mismatch is, on the one hand, worsening the position of low educated youngsters and, on the other hand, favoring the employability of their better-educated peers. It is also worth noting that, in this case, an extra year of education, combined with mismatch and crisis, significantly decreases the relative probability of being in education (-0.209 ). This could be another sign for better employability of highly educated youth who, in these conditions, prefer to start seeking a job rather than extend their education period. Moreover, table 8 shows a positive and significant sign of EMI-un*Years of Education*Year-2010 for inactivity. However, we should be very cautious in interpreting the result for inactivity status because of the lack of significance of the EMIs main effect at the country level on this outcome (see tables 4 and 5).
The coefficients we present in table 8 for EMI-un*Years of Education*Year-2010 only give us the information concerning relative probabilities, but tell us nothing about the real magnitude and sign of the effect of this combined variable on unemployment status.
Unfortunately, the computation of marginal effects for interaction terms in non linear models is affected by many drawbacks that severely limit their interpretation (Greene, 2010; Ai and Norton, 2003) . For this reason, we follow Greene (2010) and use a graphical representation of the sole marginal effects for Years of Education on unemployment, based on the model of table 8 and conditional to EMI-un and Year-2010. Figure 4 depicts this interpretation by recovering the framework already used in figure 3 , where we take into account young people aged 26 with years of education=8 and years of education=13. In addition, these marginal effects are calculated at three different values of the distribution of EMI-un, the bottom decile (5.3), the median (16.3) and the top decile (21.4), in both the pre-crisis ( Year-2010=0) and post-crisis period ( Year-2010=1) . As expected, in every category the marginal effects are negative, even though some differences are worth noting. Indeed, if we focus on the effect of an extra year of education for people aged 26 and provided with 8 years of education, we can see that the negative impact decreases as the EMI-un increases. In 2010, the line connecting marginal effects for this cohort remarkably shifts upward. This indicates that, for people who presumably have a secondary education, the guarantee to escape unemployment attenuates.
On the contrary, an extra-year of education at the end of secondary education (years of education=13), for people currently at the age of 26, makes the risk of being unemployed lower when the education mismatch is higher. Moreover, in this case the crisis shifts the line connecting marginal effects downward. The final result is that, in 2010, the risk of being unemployed for higher educated people is lower than that of medium educated people, as outlined by the two solid lines in figure 4 . This is an additional reinforcement for hypothesis 3 that is coherent with figures B.2 and B.3. In other terms, if a high education mismatch means lack of young people with tertiary education on the labour supply side, by boosting mismatch the crisis aggravated the employment prospects for low and medium educated youngsters and favored their highly educated peers. 
Conclusions
This paper analyses the influence of country level education mismatch on the relationship between education and the probability of being unemployed or staying in alternative labour statuses for young people aged 15-34 in 2006, 2008 and 2010 , and living in 21 EU countries. Normally, education mismatch studies concentrate on structural unemployment at the aggregate level or focus on wages and productivity of mismatched workers at the individual level. Our article's contribution is pointing out the effects of country level education mismatch along individual profiles of young people that differ according the years of education they have accumulated. Unlike previous studies, we attempted to take into account how an aggregate phenomenon like education mismatch influences not only young employees or the unemployed, but also the conditions of all the population aged 15-34.
First of all, we provided new evidence that increasing years of education still matters to reduce the probability of being unemployed; it is important to lengthen the period of education, and slightly raises the probability of being self-employed with respect to the probability of being employed. On the other hand, raising the years of education also slightly increases the probability of not entering the labour market (inactivity), even though this effect is not predominant and is completely offset by the former. Therefore, our hypothesis 1, that we raised with the support of previous theoretical and empirical evidence upon the role of education, remains valid, especially for unemployment and self-employment.
Secondly, we investigated whether education mismatch, measured at the country level, weakens or reinforces the results we found above. More precisely, we hypothesized that education mismatch should affect differently youngsters by only favouring better educated people (hypothesis 2). We did not find support for this evidence. This means that independently of the relevance of education mismatch, investing in education has the same effects we found for hypothesis 1 in all countries .
Finally, we considered the effect of the crisis on the relationships studied above. It is worth noting that the crisis per se did not significantly influence the impact of increasing years of education on labour status; in particular it did not exert any additional effect on the probability of being unemployed. Instead, the crisis acted through education mismatch as we guessed in hypothesis 3. In other terms, an extra year of education is particularly effective in reducing the probability of being unemployed in countries that experienced a higher mismatch after 2008. This result particularly holds for young people who go beyond the secondary education level, whereas for those that do not, the guarantee of avoiding unemployment attenuates, especially after the beginning of the crisis.
Policy-relevant implications arise from these results and tell us that tertiary formal education still matters to avoid the negative effects of country level education mismatch boosted by the recent crisis. Thus, improving access to university degrees remains the main road to tackle unemployment caused by education mismatch. At the same time, we need further research to prove that increasing education mismatch keeps qualitative changes in the labour demand for skilled workers out of sight. These changes, in turn, might affect the unemployment risk both for young people with intermediate education levels (aimed to routinary tasks) and for graduates who have acquired obsolete knowledge. Notes: excluded instruments in bold.Robust standard errors in parentheses. *** significant at 1% level; ** significant at 5% level; * significant at 10% level. 
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